Study Design. Translation, revision, back-translation, and 3-way validity were performed.
Musculoskeletal disorders are a serious occupational health problem, being one of the most important causes of disability and absenteeism in workers. [1] [2] [3] Among these disorders is low back pain, the most frequent cause of activity limitation in workers of productive age. 4 -6 Low back pain encompasses several interrelated variables; which prompt the search for new approaches to deal with the problem. Therefore, general aspects of low back pain have been studied, including disability, outcome, rehabilitation, and compliance. 7, 8 Reports in the literature have presented relevant scales and questionnaires to evaluate various aspects of low back pain, including perceived disability; quality of life; intensity, severity, and distribution of pain; and functional status. 9 -11 At present, a great number of international studies use the Oswestry Disability Index (ODI). The ODI and the Roland-Morris Questionnaire have emerged as the most commonly recommended condition-specific outcome measurement for spinal disorders.
Some authors have recommended the adaptation of questionnaires already validated in another language, defending the idea that this will facilitate the exchange of information within the scientific community. 12 These instruments are very important as they provide standardized data, which can be used both in research and clinical practice.
ODI
This questionnaire was first published in 1980, as version 1.0. 13 Version 2.0 was a modification of the ODI made by a Medical Research Council group in the United Kingdom.
14 The 2.0 version was used for cultural adaptation. ODI is an effective method for measuring disability in patients with low back pain, high degree of severity, and different causes.
14 It includes 10 six-point scales. The sum of the 10 ODI scores is expressed as a percentage of the maximum scores; and if the patient fails to complete a section, the percentage score is adjusted. 15 The first section rates the intensity of pain and the remaining 9 cover the disabling effect of pain on typical daily activities: personal care (washing, dressing, etc.), lifting, walking, sitting, standing, sleeping, sex life, social life, and traveling. 15 The total ODI score ranges from 0 (no disability) to 100 (maximum disability). The ODI was validated using a sample of patients with low back pain and presented a high degree of reliability (test-retest intraclass correlation coefficient [ICC] ϭ 0.99/internal consistency ␣ ϭ 0.87). 16 The present study had the objective of culturally adapting the general content of the ODI to the Portuguese language and assessing the reliability of its Brazilian version. 
Materials and Methods
Study Design and Subjects. The research was conducted at the Physiotherapy Sector of the Health Center of a University. Adult patients of both sexes, older that 18 years of age and diagnosed as having low back pain by the medical staff, were referred for health care at the mentioned sector. Exclusion criteria for this study included patients who demonstrated inability for effective communication as a result of neurologic or psychiatric alterations and those who refused to participate in the investigation.
A group of 120 consecutive patients were asked to complete a self-report instrument package. The patients filled them out on their own and alone, without the presence of staff or accompanying persons.
Cross-Cultural Adaptation Process. In order to ensure the quality of adaptation, this study followed the essential steps recommended in specialized literature.
12,17-20 These steps are described below.
Initial Translation Into the Brazilian Portuguese Language. The forward-translation was performed by 2 bilingual translators with Brazilian Portuguese as their native tongue, who worked independently. The first translator was aware of the concept being measured. The second did not have a healthcare background and was blinded to the concept being measured. The translated versions were compared and analyzed until there was a consensus regarding translation synthesis.
Back-Translation. The synthesized version was backtranslated into English by 2 different bilingual independent translators, whose mother tongue was English and who did not participate in the previous phase. These translators were neither aware of nor informed about the concepts explored in the questionnaire.
Reviewers' Committee. The versions were submitted to a committee consisting of 6 bilingual specialists in the area of knowledge, who were informed of the measurements and concepts involved. This multidisciplinary team included an orthopedist, a nurse-investigator in the cross-cultural adaptation process area, 3 physicians, and a physiotherapist working in occupational medicine. At first, each committee member was asked to evaluate equivalency in 4 areas: semantic, idiomatic, experiential, and conceptual. This evaluation was directed by a guide. Afterward, the committee was brought together, discrepancies were identified and discussed.
A written report was produced, and a prefinal version of the questionnaire was obtained.
Test of the Prefinal Version.
The questionnaire was applied to 40 subjects with low back pain. 19 Each subject completed the questionnaire and was informed of the research purpose and the need to advise whenever there was a question about the written information and structure of the questionnaire.
Another meeting was carried out afterward with the committee members and a professional translator. The final instrument version was obtained (Appendix 1, available online through Article Plus).
Evaluation of Psychometric Properties
Reliability. Reliability was estimated through stability (testretest) and internal consistency assessment. Patients with low back pain were tested twice in a 24-hour interval, under similar conditions, after verifying that the painful state was maintained.
Validity. In order to analyze validity, criterion-related validity was used. Criterion-related validity refers to the association between the measuring instrument and some already known external criterion or another valid instrument. 21 The questionnaire was correlated with the Brazilian versions of the RolandMorris Disability Questionnaire and the Short Form-36 (SF-36). 22, 23 The ODI results were also compared with a numerical scale for pain intensity evaluation (range, 1-10).
Ethical Considerations. The full protocol was approved by the University's Research Ethics Committee. All patients participating in the study were asked to provide informed consent.
Statistical Analyses. The data were tabulated with the aid of Microsoft EXCEL computer software and analyzed under orientation of the Statistics Service of the Research Committee using the following software: SAS System for Windows version 6.12. (1996) and SPSS for Windows version 10.0.7 (1999). Descriptive statistics were used to describe the sample. The internal consistency of the instrument was examined with Cronbach's alpha. 24 Cronbach's alpha coefficient was calculated for item-scale correlation. It was calculated from the first (test) and second (retest) administration of the ODI. Test-retest reliability was tested by using the ICC. 25 Spearman's correlation coefficient was used to evaluate criterion-related validity. 26 The level of significance adopted for the statistical tests was 5%, that is, P Ͻ 0.05.
Results

Description of the Sample
A total of 120 subjects participated in the study, with mean age of 37.9 years, who are characterized in Table 1 .
A higher occurrence of lumbar pain was found in the female sex (66.7%), in the 40 to 49-year-old age group (40.8%). The most frequent duration of low back pain was from 25 to 60 months (35%). The occupation with higher frequency was that of students (28.3%), followed by administrative technicians (21.7%) and administrative assistants (12.5%). Table 2 shows the scores obtained in the questionnaires and scales used.
The mean score obtained in both instruments used to evaluate patients with low back pain (ODI and RolandMorris) represented around one fourth of the maximum score possible, although the scores for both questionnaires had values close to their extremes, as shown in Figure 1 .
Psychometrics Properties
Reliability. Reliability was estimated through internal consistency and stability (test-retest) assessment.
Internal Consistency. In order to evaluate internal consistency, Cronbach's alpha was calculated for the data originated from the application of test and retest. The instrument was shown to have excellent internal consistency, indicated by Cronbach's coefficient alpha ϭ 0.87, a value that was found both in the test and retest phases.
Stability (Test-Retest).
As regards stability of the ODI, the data obtained in the test and retest phases indicated an excellent agreement between the scores obtained in these different phases (ICC ϭ 0.99; 95% confidence interval, 0.9972-0.9986), as illustrated in Figure 2 .
Validity. The validity was obtained by comparing the data on the ODI with the results on the Roland-Morris questionnaire, a Numerical Pain Scale, and with the SF-36.
Roland-Morris
Concerning the correlation of ODI and Roland-Morris scores, values with high correlation (r ϭ 0.81) were found.
Numeric Pain Scale
The correlation of ODI scores with the Numerical Pain Scale was r ϭ 0.66, pointing to a moderate correlation.
SF-36
When the ODI scores were correlated with the 8 dimensions of the quality of life instrument (SF-36), a significant correlation was found with all of the domains. The dimensions that presented higher correlations were: physical functioning (r ϭ 0.83), physical role (r ϭ 0.53), and pain (r ϭ 0.58).
The values for correlation and significance of all SF-36 domains with the ODI are shown in Table 3 .
Discussion
The aim of this study was to adapt the ODI into Brazilian Portuguese following a systematic standardized process.
It was verified that the female patients were predominantly affected by low back pain, especially in the 40-to 49-year age group. Although the Physiotherapy Sector assists a variety of patient clinical, a large number of patients with chronic back pain were observed. This fact should be taken into consideration when the instrument is used for another population. The analyses showed that the ODI has a high internal consistency ␣ ϭ 0.87, a value higher than those found in other investigations. In the study carried out by Kopec et al, 27 using version (1.0) found Cronbach's alpha to be 0.77. Using the same version, Strong et al 28 demonstrated a Cronbach's alpha of 0.71. In a more recent study Wittink et al, 29 found very close values (␣ ϭ 0.86) to that of the present investigation. Boscainos et al 30 carried out a cultural adaptation of the ODI in a Greek version using the same methodology of the present work. These authors have found internal consistency equal to 0.83, with a number of clinically differentiated patients (n ϭ 697).
The results presented by such studies show an acceptable degree of internal consistency and that the version adapted to the Brazilian culture maintained this standard.
In the present investigation, 120 patients with low back pain were evaluated twice at a 24-hour interval, obtaining an excellent agreement between the scores (ICC ϭ 0.99). In the original study, Fairbank et al 13 found the same value in similar conditions (n ϭ 22, ICC ϭ 0.99). In another study, Kopec et al 27 found the agreement ICC ϭ 0.91, with a mean interval of 4 days for the test-retest, which varied from 1 to 14 days, taking into account the permanence of the algesic syndrome. Grö nblad et al, 31 evaluating test-retest reliability using the ICC, found a lower value (n ϭ 20, ICC ϭ 0.83), with a 1-week interval.
Comparing the results obtained, it may be supposed that the agreement results decrease when the time interval is increased for retesting. The time interval that should be considered for patients with low back pain has been discussed in the literature due to the influence of the natural symptom fluctuation associated with the memory effect.
14 Further research should be carried out to evaluate the interference of the time of application and reapplication of the questionnaire and of the type of low back pain involved in each study. 31 Validity was obtained by comparing the ODI results with those of the Roland-Morris, with a Numerical Pain Scale, and with SF-36.
Several studies have compared the ODI with the Roland-Morris, showing that they are correlated. The results obtained in the present investigation for patients with low back pain were higher than in the other studies (r ϭ 0.81), demonstrating that the adapted instrument showed safe validity compared to a well-known and valid instrument such as the Roland-Morris. 27, 30, [32] [33] [34] Grö nblad et al, 31 studying 94 patients with chronic low back pain, verified a moderate correlation between the ODI and the visual analogue scale (r ϭ 0.62). The correlation of the ODI scores with the Numerical Pain Scale in the present study (r ϭ 0.66), although slightly higher than in the study by Grö nblad et al, 31 also indicated moderate correlation. It should be pointed out that the first ODI section concerns the pain dimension.
The ODI has been extensively related to the SF 36.
29,35-37 Grevitt et al 36 found a significant correlation between all of the dimensions of the SF-36 and the ODI scores in patients that underwent spinal column surgery. The dimensions that presented the highest coef- ficients were physical aspects (r ϭ 0.77), social aspects (r ϭ 0.67), and pain (r ϭ 0.64). Wittink et al 29 observed correlation values for the SF-36 and the ODI on a par to those found by the study of Grevitt et al, 36 varying from r ϭ 0.41 for mental health and r ϭ 0.77 for the physical aspects. It should be emphasized that the following dimensions were found to have the higher values, in the present study: physical functioning (r ϭ 0.83), pain (r ϭ 0.58), and physical aspects (r ϭ 0.53). These findings are in accordance with the purpose of the ODI, which seeks to evaluate aspects of functional limitation imposed by pain for patients with low back pain.
Researchers and clinicians may benefit from using this instrument to measure outcomes in clinical evaluations, research, and treatment of patients.
Conclusion
The literature has identified and suggested the need for international standardization of measuring instruments that evaluate low back pain. The ODI has become one of the main instruments used to evaluate spinal column disorders. The cultural adaptation of this instrument was carried out in accordance with the internationally recommended methodology. Reliability was evaluated by means of internal consistency, with a Cronbach's alpha of 0.87, and of stability (test-retest), with a 0.99 correlation. When instrument validity was evaluated, the ODI was demonstrated to have a 0.81 correlation with the Roland-Morris questionnaire and a 0.66 correlation with a Numerical Pain Scale. The SF-36 dimensions that presented the highest correlations with the ODI were physical functioning (r ϭ 0.83), pain (r ϭ 0.58), and physical aspects (r ϭ 0.53). Therefore, the data showed that the cultural adaptation process was successful and that the adapted instrument demonstrated having excellent psychometric properties, reliable in the Brazilian culture.
Key Points
• The 2.0 version of the ODI was cross-culturally adapted to Brazilian Portuguese following a systematic standardized process.
• The psychometric properties were evaluated by administering the questionnaire to 120 subjects with back pain.
• The ODI was shown to have good internal consistency and high intraclass correlation coefficient for test-retest.
• Relatively high correlation was also found between the ODI and the Roland-Morris scores.
• Standardized measurements of outcomes facilitate scientific advances in clinical and research practice.
• The study results confirm that the process used for cross-cultural adaptation of the questionnaire was successful.
